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2. 8 nm-eaj^tLfcR e u^— ^— ^^11*5 2 0~ 
2 5 0 nm, jS*6 3 2. 8 n mfSOJe UfcRthUjJ' — 
■r — v-a ^ffiidJ? 0~4 0 OnnK^tBffl-CfcS-t.'Vn — 

b 7 /V- A -ClCSC-fk L fcS^ 8 0 9 
8K*%|HlitKbTs ■fe/l'D— j^^Tv-u— hSr^^t^ai 

•fe^Wn-;:^T->-U- 1^7-1' -'VASr^ifebT, jSS4 5 0 
nm-CSHSLfcR e U^— r— >3 V'^it (R e 4 5 O) 20 
*SlOO~125nm. &S5 9 0 n mT'ZD;^ LfcR e 
^^^—^—'>a l^m (R e 5 9 0) *5 1 2 0—1 6 0 n 
m> R e 5 9 0-R e 4 5 0*52 nm£Jl±, 5 0 

n mT-SiJ3^ Lfe (nx-nz) / (nx-ny) «5iiS;JS 
1. 27bM2. 0-X^ibi>-tf\^u—7.TUi^—V7'</\^M. 

S-Cfc^-ft Lfc^3?iJ^ 8 075119 8«S%I51»SLT, -fe 

n - T -> h <^^S!Hc:^^-t- 5, XST^^ -r S ^ 

[000 1] 

[0002] 

It¥5R<D{$^] Jgfs^.T^^a (LCD) f*. CRT(cat 
hode ray tube) i: itg^ L T . 6», iS^i^^:^^ <o 

'b#SUTl''5©l±. iaCil^-v'X-f s/^^SSr^effl-^ 
?>TN*5S:(Twisted Neinatic mode)-CfeS;65^ ^SS^i^ 

Kfix T N (twisted nematic) , STN(suppert 
wisted nematic), V A (vertical aligned). I P S (in 
-plane switching), E C B (electrically controlled 
birefringence) , F L C (ferroelectric liquid cryst so 
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al), O C B (optically compensatory bend) , HAN 
(Hybrid alignednematic) ±5 J;t/E C B (electrically c 
ontrolled birefringence) d^ftSWTfc?), 

[0003] ±JB Lfc?gS«*ilg»c:ii. tifsfei 9 , -fe 
tRfgi LTtt, •?rixii^T-3t#^:J^'i4^^!lo 

■fe/1.0 t; u— h ttd^ifc •? taffl $ ^^T*5 »} , 

[0 0 0 4] 
[0 0 O 5 J 

imm^m^-r^ittbco^m ^^^monm-i. tie© 

(1) -fe-'V'0-;^Tv'^-hSrg?pj»e:^/5f-r5xa, # 

-Y /v- A ^xrn^i)^ hm€m z> xs, ffj -o fc-t n - 

^T->i— h^-f/WAiSrftilSlLT. «S6 3 2. 8nm 
T-a;tLytR e V'^—y'—iy^ VM:*^ 2 0 ~ 2 5 On 
m. jfe*6 3 2. 8 nmTaij;^ LfcRthU-^— 7^— 
>^iii7 0~4 O 0 nmroteHTfci-tywn— ;;^7••>^' 
-^7^'/^i^SrSl^it-t-5XS. isiixfm^<ommf)^h7 

EHXtT. -fe^l-D->;T->u- h^&^S!lt^^i-?)XS 
■^'^^-^-f-S^iliJi: LTttS&i-5XS*»b*5-fe/i'D->^ 

[00 0 6] ±IER e U^— x-->3 ^'ffiiS it/Rth U- 

r— ->3 VfilJi, -tix-en. TIES; (I) *5J;U5 
(II) : 

(I) R e= (n x-n y) X d 

(II) Rth= { (nx + ny) /2-n2) Xd ,-^" 
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100 0 7) il) ^)Vz>—:KT'y\y—\'-kmA\^^m 

5 0 nm-ea!i:SLitR e Ui?— 7^— v^s V'fiS (R e 4 5 
0) *5 1 0 0~1 2 5 nm. JSftS 9 0 nm-CSS^tbfc 
R e U-^— r— ->3 :^iit (R e 5 9 0) 2 0~ 1 6 
Onm. Re590-Re450*S2n mfiiJi. ft* 5 
5 0 nmT?S!l5gU^ (nx-nz) / (nx — ny) © 
<i£/JSl. 2 75M2. 0-ete?)-t/V'D— ;^T->W'— h^-Y 

TtC^-fk bfc^SiJ 8 O 9 8 K»%lHlJjX L- 

[0008] ±IE (nx-nz) / (nx-ny) ©^51 
(III) Nz= (nx-nz) / (nx-ny) 

[0 0 0 9] (3) -fe>'VD— ^^Tv-U— -fe/VD — 
;^T-fe7^- (1) (2) \Z.Vi.1^<OW&-)5 

(4) -fe-'l'n— ;^T-fe-r— h;^, 5 5. 075^61. 5 

(5) -t^VD— ;7,Tv'U— hf:i^)n;tT. 3?#fililSr-iJ'"'ic 

^fc»4 (2) »riB«oSl!jt:^?£o 

(6) 2 0 75M6 0Mm©;P^Sr*i-5.7'l'>'VASr^it 
(1) *fcrt: (2) »cfE«tDSS!it:^fe. 

(7) ^-f^vi^Sr^j^-tiXSO^-C, ^bl^i^'fyVA 

5XmSr|llSi-5 (1) *fctt (2) frlB«fe<D 

(8) !a«isiJtRfe, w^miisL&^iti±^inh<Dm^'^t> 

-ti:-T?^3?JiSrlH]i|Rf 5 (1) ^^ttt (2) »c:iE«©i!|5t* 

fee 

[0 0 10] M5gLfc-fe>'l'D — ;:?.Tv'L'- h^-YyV'A 

(9) ±IS (1) TlgjgUfc-fe-'V'D-^^T-^w- h7-f 
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(10) ±15 (2) t?SSitLfc-fe>'V'D-;^Tv'U-h7 

h7-f>'V.ix(DSti$iiitKi®m^©^3t«it;^4 5* © 
Aff i 5 J: 5 fcES LfcRig3te«. 

(11) jS^B-fe^K 3t#M«->- hisiUt^S^ffiSr, ^ 
©Ji|S^-e^i-5?S^*5^ii«T-feoT, Jt^tt^iz-h 
iS. (1) (2) -Qmi!kLft±Ji'0—^T'y\^— 

(001 1 1 

mmcommtomm] [ismxxs] 
a. mm. nmn^-eM^i.ti:if^^y^ v-c^mmu 

^#fffii-5»t?. *^S©p'^u>'^D7>l' Kir. *^ 

[0 0 12] [■fe^'Va— JXTVU— h^-l'-'VA] -fe/Vn 

UW ■fSJKiiliSKi ^lflil^Scd5 6£(T©fliB5B!t* 
30 S*i-5)o ^^^^.^^14. 2 (■fe/V'C-;^T-fex- 

h) 3 (-fe^i^n — ;:^:7'n f:^^— h) ^fcf44 (■fe-'V 
o— h) TfeSw ti^jf^u^ -fey'Vo— 

— h<om<tS[H. 5 9. OTiMei. S^o-Cfe^-fe-^VD 

-;^*<4Kfia^»?©^-g-i*^»^S!*-t-5o g^-ft^ 

tt. ASTM : D-8 1 7-9 1 (-fe^i-n— ;^T-tx— 

[GO 1 3] -t^Va — j:;^(0 2, 3, 6 fi© t K d df- 
»4. *S^trm^$ix5©-CHJ:f<, -«l:tC6^a:t Ku:^r 
-WU©SlftgAS/>$</i5^^[6ld5fcS. *^PJ-ett. ± 
^vo— ;;^7'-fe7— h©6iStt Ko^v'/i'©glft^iS^ 2 

i\ 2. 3. 6t!i[©«^g©-8-f+»;:>tt1-^ 6&S^g© 
3 07b^4 0%Vhi>ZtAm^L\,\ 6(4* 
^^©fa'&li. 3 1 %£Jl±-efe^) w i b < . 3 2 
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0. 8 8iU±T'*)-5wt;65S-*UI/\ -fe>'V'D-yi.©6'(4; 

^VD->^T-fex- hO*>iS¥*&fi-e-g (DP) ft. 2 5 
0£i±-Cib-5wi*s»*U<, 2 9 0£A±Tfc5)r tis 
$f3»c:$f^H/\ jKy -7-7-1' /v-Aji, 

5^1— i^g V-:^' o-x' ^-T— J::J:5Mw/Mn (M 

Ttt. 1. OTi^l. 7X'ib^:ihi>m-^\.<. 1. 3 
6 STfcSCtiS^ ^»-»*L<. 1. Albm 

[0 0 1 4 1 -t/VD— ;^T-fe7'— UT. ^§|5pi 1 
- 5 8 5 1 -i-^^©Sm#-^0 043~0044 ICfEft 
$il,Tt-'5-a-^«»Jl . 0 4 8~0 0 4 9{;i|E 

«$3^T^^5'&^W2, -tU-CS^-i-O 0 5 1-00 
5 2 twKtB ^ ixT t 3 J: 5 # bJx 

:fe-lr/vn— ;^T-fe7"— hSrfflV^Sr i:*5-e#^„ -fe/i-n 

^^«l^c•o^^Ttt. (^^2 o o i - i 

745. 2001<^3^15 05g^T. ISPJ©^) 
[0015] KOigl^^itflti: LT^^i- 

^— t'— ->3 >{0l*iJ;t/RthUi5'— •f'— ^-ffifi. 
n^'Hs TIE^ ( I ) *J<tU^ (II) T-;t^$3xS. 

(I) Re= (nx-ny) xd 

(II) Rth= { (nx + ny) /2-nz) X d 

5S; ( I ) fcitJ (II) J::*5i>T. nxli, 7-Y>'V-i>.Sf'3 
(®W*;ei5*;*:i:/i5*FS]) ©Jg»f*-C*> 
5. (I) *3J;U5 (II) ^c:*5^^T, nytt, ^-r^vA 

Tfc?). (ID tC^JU^T. nz»i. 7-^ >'VAOff;'f:^ 

rfi]©JB*f^t?fc5, K (I) *5J:i/ (II) ^w*5^^Ts d 

[00161 ^^ttitv'- v<Dmm%nwh lt^^-t 

>'fltJ±2 0~2 5 0 nm. RthU^'— v-s i^flStt? 
0~4 0 0 nmCO^ffl-CfeS. R e V'tJ'— 7^— ->3 V'll 
lis 5~2 0 0 nmT-fcSCirdS*?* LV\ Rthl^^ — 
X — ->3 Milfi? 5~3 0 OnmroSiH-CfcS:! 
bJ-»*LV\ /i*5ilPJ^^fl^©«JgJ»T (An : nx- 
ny) tt. 0. 0 00 2 5*»b0. 000 8 8T*>5:: 
t;i5^*L<s 0. 0004*^t>0. 00 0 8Tfc?)w 

ffiJJf^ { (nx + ny) /2-n2) fi, 0. 0008 
8*^^b0. 0 0 5-Cfc2)r i:i&5»*L<, O. 0 0 09 
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5i)^h0. 0 04 5-Cfo5:ii:i5$t,{cif4 Ll\ 
10 0 17] -t/Vo— ^^Tv-V^— h7-Y/V.A©3t^^:^ 
14«. w^' — r — > 3 vi^^J* ^c«M#*ttatc J; t) SiJ 

v^VS (hy7:=i^yV-l. 3, 

-m-hy->V'-l. 3. 5- h y Tv?>') . trans-l. 

A — 'y-^ o^i^'^-y-Ji}jv:gii>'^a:>i^^:^7^?^ (p — 

00-11 1914 PI2000-275434 ^<D 
PCT/J POO/0 2 6 1 9-§-|^^»fc|S«& 

[00181 -mmsx±<o3^mmt-^'^i:mm bxt i 

#?f!l©^^^fitt. 3 0 0 TiS 8 0 O -CfcS r t U 
V\ ^JSK-fk-^^btt. -fe>'VD-;^Tv'l— b 1 0 onM. 
20 asjrMUT, 0. 0 1 7iS2 oKS^fBO^H-C-ttffl-r 
■5. ^mmt-^'^ii. •^/\'T3—:^T'^i^-Vl 0 0K» 
fSJcMUT. 0. 0 5 75M1 5®SgB<Dffifflt?^^ffli-5 

r<t*s»*u<. 0. 1 Tisi os^»^aJ©^BH-e«ffi•f 
[0019] *^§go3$Sit*fett. U'i?-x-->3 V-i 

t*sfiJBJL:fc. :Xfi6 (SW 

%^m:)5^^mmir^1t.^<omtiam. (±fS) 
[0 0 2 0] iE#«iS»rJ: •J-fe-'U-n— ;^T->u— 

tCjctU3'' £jlT-e*>5wt*5Sf*L<. 2" UTXhi 
[002 1] JS#»cJ;i3/J?y-7 — ^-I'-'i'AoaiBliiKO* 
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:^ffi^co^^T^i. ^MBge o-i 57831 

2-1 1 3 9 2 #§SJF3-1 24 4 2 6-§-, 
^3-182701 #M¥4 -164626 ■§-, ^ 
Pj§2 0 0 0-9 9 1 2-§-^$g{C|Ei6$ixT^^5. 
i^gS¥3- 1 8 2 7 0 1 -i-^i^lgfCtiU^TH. jji^^-f^V 

10 0 2 2] #I8V2- 1 1 3 9 2 0 -g-^if^gJcliJ 

^ - u--'W± Sr*^T■t-5 2 3^©5^^ y ra»::*eit UT 
0 0-9 9 1 2-i-<ii^»Cf4, 7'7;^^:xj5'7-l'/VASr^ 

/Vi^oDff^fi, 4 OA^b 1 4 Oiira-efcSr U 
7 Od»b 1 2 0 ;trD-Cfo5:ii:iS$fe»;i»4 bV\ 
[00 2 3] [A./4tg] -fe/VD— J^Tv'l — h^-l'/l' 

fi. J8[«4 5 0 nm-CSUJtbfcWi?— >3 >"(iE (R 
e 4 5 0) *U 0 0*»b 1 2 Snmrfe!?. *^ojS*5 
9 0 nm-CiSJ^Ufcl^^-^— >3 (Re 5 9 0) 
:iSl20d^bl60 nm-Cfe!3. -?:LT. R e 5 9 0- 
Re450^2n mCDM^SrSSI-So R e 5 9 0 - R 
e 4 5 0^5 ninT-fc^wi;6S$bl-iff*L<> Re 5 
9 0-R 6 4 5 0^1 O nm-CfeSr t*Sft1}if* U 
V>o J; 0*f^ L< (4jK*4 5 Onm-eSiJ^L^cU'^'— 7^ 
— v-a vfit (R e 4 5 0) 0 8i)^h 12 0 nm-Cfc 
9. tS*5 5 0 nmT-Sy;^^^^^?— X— >3 (R 
e 5 5 0) 1 2 5t)^h 1 4 2 ninT?fc»J. iftftS 9 0 
nm-CS!l;^:LfcUc?— r— >3 i^^it (R e 5 9 0) 1 
3 0*^^> 15 2 nm-efciJ. -t LT, Re590-Re 
5 5 0 S 2 n m<DM'»SrSIS-t-5 CI t t^t. R e 

590-Re55 0 ^ 5 n m-CfcS r i: b 
<, R e 5 9 0-R e 5 5 0^ 1 Onm-CfeSr 

t^f^Ll^ t.tc. R e 5 5 0-R e 4 5 0^ 1 0 nm 
[0 0 2 4] w^— r— >3>'<I (Re) TIE^J- 

U'^— X — -> 3 Vfil (Re) = (nx — ny) Xd 
(Brt«OS:*:ffiiff^) Tfc?) ; ny»i. A./'4tR©Brt 
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l/'4m<om^ (nm) -efc?), $t>jr. A./4ffif4, 

T. (nx — nz) / (nx — ny) trNz77^'^' — 

1. 2g (nx — nz) / (nx — ny) S2 
Sif, nxtt» X/4«OffiJ^Oiiffitt:3^(S)©S5f*-C 

fct) : nyfi. ;L/4SoDErt<oiltBf4»csa/.c:fr|Si© 

5. N z 77^2?— 0^»^*fS bVN®HHl . 4d^b 

10 1. 8Tfc9> J: •3^^*UV^®H^il. 5i^h 
1. 7 5©ffiBT'fc5c a./'4^?:1Sfigf 5-t!cO-fe>'V 
D— ;^Tv-l^— 5 7!»^1 0 0 0iu 
ra-Cfc2>:i t*s»4L<. 1 075S5 0 0 mTfoSCl 
t*S$b»w»4L<, 3 075M2 0 0Mm-Cfc2>wiiS 
$b«-»*L<, 4 OTSiil 2 Oiim-efcariiSftt 

10 0 2 5] A./4:SJ±. -fe/Vo— ;^T->^— h^-^/W 

AggJi^Jw V'iJ' — > 3 v^as^fij©^-^, 

[002 6] [P3ig3t«] a./'4tEi:iiBii3tJKt«r, 
X / 4 <Djl*§ttl i: ii:^il3t]^O^S?ttft i: Oft S 

*sSIK65fr 4 5* J: 5 irSIS-f 5 1 n<S3t«:J5# 

hir^o m«:^i^4 5' ifi, 4 075S5 0* T'fc-s:: 

mt(OMmt. 4 175M4 9' -t?fc5wt;d5jj.4u<, 
4 275M4 sr. T?fc5 2:i:dSJ: t?^^ U< . • 4 375^4 
30 7* -Cfc^:! t^s^ t.lC^ff* b< . 4 47!;M4 6" "Cfc 

[002 7] [Ei^iB^^] KIS^S^JKJcfi. B^m^ 

<. 2° £ATJr3fc5J:5l-iB«-r?.wt*s$bt-»*U 
<, 1" £iT»w/£5J:5t::Eai-2)wi*sftt,»*L 

[0028] [?t^«r«ix- h] 3t#^:^tt^*-t--5-fe 
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¥^9-197397 [19-211444 1^9- 
222600 1119-230333-i-, 1119-230 
334 -i", lRlll-212078-i-. Ill 1-3163 
78-g-. ^1 1-35232 8#^#^¥»C§8^$ixTV^ 

1 0 0 2 9 1 ti2[S]lS3 lei^Ktt. 3t^^;^14S©7''f 
;^ 3 ^ o, ^ JBEfBroi2|S]:)^Io)Sra^-f-2)t?llgSr*i-5. 

(LBBi) izximmt-^^ m. CO- hy 

f;iJ:!3. ie|6I«tB*s4C5B^I^]K^>^3Ib^^TV^^. ElS] 

C (CN) Rl -Nr2 -CS--*5j:Of^rtl.6) 

S (^^*U<^±. ^^if^mi5l75S6(DT.'l'=^>'VS) 
[00301 y t'=-'VT>'i'3->'V©fi!)@(lCiBfi*'l4SiSr 

ttoT^f^v-v-a (-C0-CH3 ) ©-gBSr. mmm 

^^:iS7ieA±0DTv'/l'S (-CO-R3 ) »c:Stlft;t 
MP 1 0 3. MP 2 0 3, R 1 1 3 0. ^ 7 

tt. 2 0 0a±T'fc2):ii:*5$f4tV\ 
I 0 0 3 1 J 7 fv^i&gtt, ElojJKro^ffiS:, 

El6])KSr(»x.;t/K y -7- 7^ >'Wix=£rJi-t r t »c i (J ^T*? 



70 

p^T'^l^— h7^^vA©ii4f$A©:i^i6]t7fi'^fi4 5 

7 t'>'i>'*a-/vSr7'l'>'i'A<0«ftSI*lR]t*fLjK)4 5" 
10 10 0 3 2] *fci2|S]l!gS:lS:it5®^tt. SbJ-TMO 

«Lfct>©M*i--Sx feSi'^rt:^W*ffi*T>'V*y. # 
I PASr-Stf^^tcKOHSr^«|^F-e:fc«'(kJffi-efil'fk 

[003 31 -f 3 

20 5o ^^W^v— H-fc-'/^T. T^^f s/i^fi^att 

5 75S1 0 0 Mm-Cfe-5:i t.<. 0. 575S3 

0 /I m-Cfo 5 r t *5 $ b Lt ^ 

[0 0 3 41 [-r-f ;^='7^-< s/^^Stt'fk-S-'fe] x-f ;^ 

strade et al.,Mol. Crysr. Liq. Cryst. , vol. 71, pa 

ge 111 (1981) -.B^^tm^m. mmtmmm. no. 

2 2. JSa^-fk^. |g5^. mi 01|Em2gii (19 9 
4 } ; B. Kohne et al. , Angew. Chen. Soc. Chem. Com 
Di. , page 1794 (1985) ; J. Zhang et al. , J. Am. Che 
40 m. Soc, vol. 116, page 2655 (1994)) lc:iBife$^^T 

14, 7 2 8 4-^^Am^%S.mi)^h^. x-f^ 
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[0 0 3 5 J ffil^J^-frfcT-f ^^x-f yi^mismt-^^ 

#rF2 3 6 7 6 6 1 ■§•. Ir) 2 3 6 7 6 7 0 -^cD^P^^BS 
IB©) . Tv^D^ vi.-T^yv (pitai^f^ 2 4 4 8 8 2 8 

'^m (*B#rf 2 7 2 2 5 1 2-g-PJJNB«IE«) , 0-^^ 
y ly^t-^t^ (*B^tT 3046127 1^)29517 
5 8 ■§-©=&?gjS»IB«) , h y T y -/W 5 :/i/-/Vi$'* 

B#IT3 5 4 9 3 6 7-g-|«*|B»fE«t) . Ti? y v?i^i3J: 

tP7 = :^v'>'-(k-g-!fe (#giBg6 0-1 0 5 6 6 7 ^<iS: 
*II#rF4 2 3 9 8 5 0#PJ«fll»IE«) fc'iOS:^-^ 

■!^-:;?Ty->'W^:•&^ (*Hi^rF4 21297 o^-m^^ 

0 . 0 1 2 0 MS% T-fc 5 ^ i t^Bt. b 

OTbms 0 OOm] y^cm^ ■Ch?>Zti!)mt.\^<^ 1 
0 0;?5S8 OOmJ/cmZ bJ-if * b 

[0 0 3 6] [JSESa^^a] SiiS!. 

2), ^S-fe/l'©^^-=e~ K(i. OCB (optically compe 
nsatory bend) . HAN (hybrid aligned nematic)^ T 
N (twisted nematic) . S TN(supper twisted neaati 
c), V A (vertical aligned). I P S (in-plane switch*: 
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*ing). E C B (electrically controlled birefringenc 
e) *3 J: D^F L C (ferroelectric liquid crystal) ©I/'* 
-fJxW*— K-C^j^t-*. OCB, HAN. TN. 

[0 0 3 7] '<vKi^|pl■tfcli^^'1'^]; Ki£|6]Sr^-f 

ffii-?) o c B H A N:*^S;fl$B^3E'T^g?S©«^, 

J?.SIr-oVNTI±. *Hi^rF||3 118 19 7-§-PJ,^0S. 
^fff^3 118 19 7-§-<2b^lc:l¥*Bd5^^tLTV^5o * 

^^^^cpt«^t^fc5y— ^ y — K-ct>. W 

y-:/7 s/i5'^— K-et>^v^s::i:;eiST-#5o 

hy :y^;^:^Tt*Sif* U< . TFT(Thin Film Transis 
tor). TFD(Thin Film Diode) SfcllM I M(Metal I 
nsulatorMetal) Sr« 5 w i: *S J; * UV. TFTJCl 

[003 8] P^^BtCOV^Ttt. r^S7^/<!^';^/NV K:/ 
f iJ' J B *#t»«»#m 14 2 0 TiJl^J&rBB 
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